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1. SCOPE

1.1 Scope. TM spxification COWISthe general rquiremenu for @ssdWcbic. fixed CWCiIOIYenc!=d in

$ss CJWS.suitably protected againsthighhumidity.

.1.2Cladicdion.

1.2.1Type designation. The type designation shall be in the following form, and as specified (see 3.1 and
6.1):

LVTL
Sylc operating Capacitance
(1.2.1.1) Iempcrntum (1.2.1.3) tokmnce

(1.2.1.4)
~2:1.2)

1.2.1 .I .styk. TIE SIVIC is idmtificd hy the two.letter symbol “CY”” followedbya twodii!nu~r: the

Icttcm identify gb.dklekc. fixed capacitom. and the number idcntifk the shape and dimensions of the
capcitor.

1.2.1.2 Opemting fempemtum range. The operating temperature range is identified by J single letter in
accordance with table L

T,\BLE 1. Operating tempemture nvtge.

EEzEl
FSC 5910
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I

1.2.1.3 Capacitance.me nominal cqxacitwme vafue exprtsed in picofarad, (pF) is identified by a thrcdi$

number; the w two digits rr.pr-nt +ificint figura and the last digit spcciftes the number of zeros to follow.

WIIen Smctionnl vatues of a pFarerequired: the letter “R” shall be used to indicate the decimal point and the
wcceeding digits of the group shall represent sigmifiunt figura. Example: 1R5 indicates 1.5 pF.

12.1.4Capo.ifnnce~ofemnwThecapaciti”cctolcmnceu identified by a ingfe letter in accordance with

tik n.
,.

TABLE SL Capacitance tofcm.ce.

~ ‘.B ~

symbol capacitan.
., tofmce (+)

c 0.25 pF
D 0.50pF
F 1%
G 2?6

J 5%

. .

2. APPLfCABLS DOCUN!XTS

21 ?lw following documcw+ of the issue in effect on date of inti-tion for bids m request for proposal.

form a parf of this specification 10 the extent specified herein.

sPF.clncATLoNs

FEDERAL
.,

QQ.s.5?1 Solder; Tim ALloy: Lead.Tm.AU.y;andLead.AULIy.

Nn.fT,wy

.WL.C.2S269 ‘iPcitofi. rud. cl= Dielccuic. fitdished Rdhhili~y.
Ge”eniSpecificationFor.

}uL.c.39wTS capacitors. Packaging of,

.WL.C45662 Ctimtiori System Rquireme.u.

(See mpplmnmt 1 for M of applimble detail ,pccific.tiom.)

>T.LWASIDS

NfLfTARY

I MIL.5TD.IOS %nptiq Roccdurcs and Tables for [nspectio” hy .Ittrib. tm,

MfL.5TD.202 Test Methods ior Electronic “md Elcctricd Campu.cnt Pints.
!WL.STD.12T6 Lca&. Wcldtilc. ior Clectmnic Component Pmu.

(Copies of ,pecificztions. ,tmdards. drwings. and p.bticatiom required by s.ppLicrs in co.nm-tie” .. $(5
.

Wc]nc Proc~ement funcriom ,ho.Jd be ob!~ned from fhe IJm.. ring acrhity or M directed by the .omrmw
.ificer.)

2.2 0*=, @Uc,tiom. n= foffornq dw.mcmt forms a part of this ~pecificatio” to the exte. t Spcciricd

herein. UnfaY otherwiw. indicalcd, Lhe issue in eifec! cm date of invititio. im bib shaif .pply,
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0FF3CfAL CLAS31F3CATfON CONM31TEE

Uniform Freight classification Rules.

(Application for copies shotdd be addressed to the Official Clmssitication Committee. One Park Avenue. at
33rd Strc.t, New York. if. Y. 10016,)

3. REQUUWMENT3

3.1 Demil mquirementi for indhidual capacitor styles. Detail requirements or exceptions applicable to
individual styk of ca~”tom diaD :be m -“tied in ~C de~ q=ficatioIM ~ted ~ ~pp~m=t 1 to ~

6p0i6cati0n. fn the event of any conflict between requircmc.nta of this spc=5ficati0n and the detail spccificatiom,

the fatter eh.dl govern (see 6.1). . .

3.2 Qualification. Capacitom furnished under thit specification SW be a product which has been tested and
h.u pined the qualification tests specified in 4.4, md h= been listed on or appmvcd for Ming on the appficalde
qualified products list (see 6.z).

3.3 Mataiaf. The matmi.d AaD ~be as specified herein. However, when a definite material u not speciticd, a
material shall be used which will enable the capacitors to meet the performance requirements of this specification.
Acceptance or apptoval of any constituent matet%l sw not be consbued as o guaranty of the acceptance of th.
finished prOducL

3.3.1 .Wfer. %Ider for electrical cotumctiom dull be in accordance with QQ.S-571. In no case shall the
mldcr sw to mdt at Mtemperature of less thnn ZOO*C.

3,3.2 Sofdcring 17ux. Rosin or rosin and alcohol shall he used m a flux. Consideration WN be @en to the use
of other wldcring fluxes onfy when adeqvate evidence u p==nted to bdicate *t tfu pmp.$cd fix u qualfY
suitable and noncorrmive.

3.4 ocdgn and eonstmction. Capacitom shall be of the design. construction, and physical dimensiom
specified (MC3.1).

3.4.1 Capacitor ●lement. The capacitor element sMI consist of alternate Iayem of glass dielectric and
ektmde.

3.4.2 Cue. .Esch capacitor dull be enclosed in a glnss w which will protect the capacitor element from the
cffecMofprolongedexpare 10highhumiditiesunder.IUthe test conditions specified herein.

3.4.3 Comections.’ Electrical connections shall not depend upon the terminals being clamped between 3

metallicmemkw and m im$uladng materinl other than the gl~ material. Such connection shall be .<curdy made.
mechanically and eketricdfy. with the capacitor clement by soldering, wdding, or mechanical means. in mch a
manner that the normal movemmts of the terminal leads will not result in strain. wear. or &ma.g.gto the capacitor
dcment. cM. or coating.

3.3 Dielcctic widutanding voltage. Capmitort shakl withstand the direct current (de) potcntid specified i“
4.6.2 without damzgc. arcing, or breakdown.

3.6 Rmome! tic prcsure. Gpacitom shall withstand the dc potential specified in 4.6.3 without dzmagc.
arcing, or brmkdown.

3.7 lnsdatio. resistance. WhUI mrasumd m specified in 4.6..$. the insulation resistance shnklcxcccd 100.000
rncgohmt.

3
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3.8 Capacitmce. When measured M specified in 4.6.5, the capaci t.mce shaU be within the tolermce sho~$min
the type designation (see 3.1). .

3.9 Diipation factor. When measured as specified in 4.6.6. the dissipation factor shall be not more than

0.001.

3.10 Quality factor (Q). When measured as specified in 4.6.!1 the Q shall be not l= than the wdue shown on
figuie 1, unfew otherwise specified (see 3.1)..

3.11 3hd”@cified pulse). When capacitors are tested as specified in 4.6.8, there shalf be no intermittent
contact,s, open- or short.circui”~,norevidenceofarcing or rncch&icaf damage.’

3.12 Viiration, high frequency. When capacitom are tested as specified in 4.6.9, there shall be no
intermittent contacb. open. or short.cirmiting, nor evidence of mechanical dam~e.

3.13 “Temperature cycling and immernon. Men tested ti specified in 4.6.10, capacitors shall meet the
fOUOwing requirements:

..,.

(a) Visualexamination- Thereshallbe no etidenceof corrosion or mechanical damage that will
affect life or s-miceabiity.

(b) Dielectric withstanding voltage - There shall be no etidence of damage, arcing, or breakdown.
(c) Insulation resistance - Not less than 100,000 megohms.

(d) Capacitance - Change not more than 0.5 percent of the nominal value or 0.5 pF, whichever is
greater, from the initial value obtained when measured as specified in 4.6.5.

(e) Dissipation factor - Not to exceed 0.001.

3.14 Moisture re&tmce. When tested as specified in 4.6.11. capacitom shall meet the following
requirements:

(a) Viial examination - There shall be no evidence of corrosion or mechanical damage th~t wiil
affect life or s.s-.iceabilitv.

(b) M 90 to 95 percent relative humidity:
(1) Insulation resistance -1,000 megohms, minimum.

(c) .It 50 = 3 percent relative humidity:
(1) Dielectic withstanding voltage - There shall b. no .aidence of d,mage. .tcin<. m

breakdown.

(z) Insulation resistance – Xot less than 100.000 mezohms.
(3) Capacitance – Change not more than 0..5 percent oi the nominal value or 0.5 pF. whichever is

greater. from the initial ,.alue obt2incd when rncmu red as specified in 4.6,5,
(4) Dissipation factor - Yot to exceed 0.001.

3.15 L,fe. Whm tested s specified in 4.6.12,1. capacitors shall meet the following reqummwn[:. z
lppiicable:

(a) Visual examination – There <hall be no evidence ~i corrosion or mechanical damzy that !.IU
aifect Iiie or :er\iceobility.

(b) .lt 25-C:
(1) Insulation rcsistmwc - Yot 1.ss thm the ml”e specified tsee 3.1).

(3 capacitance - Chw,;e not more [h~ 1 p~rccnt oi the nominal due or 0.5 pF. dic!w,m ::
-geater. unless otherwise specified (see 3.1 ). from the initial value obtxined when memurcd J.
~pecified in 4.6.5.

(3) Dissipation i~ctor –Shall not exceed the value specified I,see :3.1),
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(C) At 125°C:
(I) insulation resistance - Not less than the vd.e ,P%ed (*c 3.1).
(2) Capacitance - When measured a specified in 4.6.12.1, change not more than 1 percent of the

nominal value or 0.5 pF,whicheverisgreater,unless’otherwisespecified(see3.1),fromthe
initial125-CWlhl:..

(3) Dissipationfactor– SIMUnotexceedthevaluespecified(see3.1).

3.15.1Performance check. WIIcn testeda!specifiedin4.6.12.2.1,capacitomshallmeet thefollowing
rqumments:

(a)

00
(c)

-, . . .

(d)

Vial examination – There Aafl be no evidence of corrosion or mechanicrd damage that will
affect lifeor eerviccabiity.
fn.ndation resistance - Not less than the value specified(se.3.1).
Capacitance- changenotmore than1 percentof thenomkd =f:e or0.5pF, whichever is

p?q ~= o** spe~fied (s= W, fiOm the fiti~ ~IIC Ob~ed when me-red ZI
specified in 4.6.5.
Dissipation factor – Sbnll not exceed the value specified (see 3.1).
. . ...z

3.15.2 Continuation tixt. When t&ted m specified in 4.6.12.2.2, capacitom shall meet the requirements
specified in 3.15.

3.16 Solderability. When capacitors are tested as ,specified in 4.6.13, the dipped: mrface of the leads shall be
at least 95 percent covered with a new, smooth, solder coating. The remaining 5 Pmcent of the lead surface shao
show only small pinhola or rough spots; thus shall not be conccntited in one u.=. Bare base metal and are-
where the solder dip faded to cover the original coating are indications of poor solderability, and shall be cause for
failure. fn case of dispute, the percent of coverage with pinholes or rough spots shall be determined by actual
m-merit of these areas, a compared to the total area.

3.17 Terminal strength. WIIen capacitom are tested a specified in 4.6.14, terminals shall not loosen CM

mpLum. and them shall be no permanent damage to the terti or SA.

3.18Temperaturecoefficientandcapacitan~ drift. When measured as specified in 4.6.15, the temperature
coefficient and capacitance drift shall be within the limits specified (see 3.1).

‘3.19 >Warking.Capacitom shall be marked with the type designation and the manufacturer’s name or code

symbol. There shall be no space between tbe symbols which comprise the type designation. If lack of space

ICC@S it. the tYPC d=@atiOn maY appem On *O bn=. In ~ event, fie tYPCd=@afiOn sh~ be di~ded
between the operating temperature range and capacit~ce symbol!, as shown in tic following example:

CY1OC
0R5C

When lack of space prohilh the marking of the ~pe designation on two lines, the type designation may appew
on three tines. In this event, the type designation shall he divided after the two.letter symbol “CY” and between
the operating temperature range and capacitance symbols. as shown in the following example: I

CY
10C

0R5C

6
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320 Workmanship Cspscitom dwdl be processed in such a manner as to be uniform in quafity and shafl be
free from pits, corrosion, cmc!u, chips, and other defects that will aifect fife or scrnceabiity.

3.20.1 Terminal!. Terminafs shall be hot+alder.dipped or w coated that sddtring can be readify
accomplished.

3.20.2 Wefding. Surfaces to be welded shti be clean and free flom oxides, grea%ta and other harmful .
makiaf. Weldsshnflbeof ample size and good t%sing,and shrdf be free from all harmful defects.

4. QUALITY ASSURAiiCE PROVISIONS

4.1 RapoM@tT for fnspccdon. Unfrn o~- specitied in the contract or pumbnse order, the suppficr is
mponsible for the performance of aff inspection rcquimmenb us @lied herein. Except as otherwise specified in
the contract or order, the sxppfk may use.his own or my otfm facilities suitable for the performance of the

Won rqhmeq~ spcafied herein, unfrn d.isappmvcd by the Govcrnmmt. The Government reserves the
right to perform my of the inspections set forth in the specification where such inspections m deemed necessary
to assure suppfics and sewiccs conform to prescribed requircmenb.

4.1.1Test equ”pmenf and inspection ~acifitiea. Test and measuring equipment and inspection facifitics of
sufficient accuracy, quafity and qumtfty to permit perfortmmce of the required inspection stuff be established md
maintained by the supplier. The atabfkbmcnt and maintmancc of a cafibmtion system to control the accuracy of
the mcaswing nnd test equipmcntsbnfl be in accordance with MIL.C-t3662.

4.2 Classification of iIUpE&JU. The impactions specified herein arc classified as folfoww

(a) Qualification inspection (sex 4.4).

00 Quafity confornmnce impcction (see 4.5).

43 fqcction conditions and methods.

4.3.1 Inspection conditimu Unks otherwfse specified herein. afl inspections shaff be P&formed in
accordance .ailb the test conditions specified in ~he ‘“GENERAL REQUfRESIENTS”’ of JIIL.STD-202.

4.3.2 Method. Unfcss otherwise +mMied herein. all d.sunl examinations sbafl be performed without

@fication OhCr th that required to correct the eyesight. Axi&mdirJ lead type cnpmitom shall bC t~tcd
with the leads bnt in~o the atiaf position.

4.4 Edification inspection. Qmfitication inspection shalf be performed at a laboratory acceptable to thr
Government (see 6.2) on sample units produced with equipment md procedures nOrm~: u~ed in p~uctiOn.

4.4.1 .$ampfe six The number of capaci tom to be subjected to quditicm ion inspection ~hall be a! !Pcci!icd
in the appendix 10 his ipccification.

4.4.2 Inspection routine. The sample shall be subjected to the inspections specified in table 111.h theorde:
shown..AOsampleunits~haflbe subjected10 iheinspection of group L The ~mple shall then be dhided J:
specified in table IU for grouIMfl to V inclum”ve.

4.4.3 Failures.. Failures in e.rca of thow permitted in [able 10 vifl be catie for refusal to ym
qualification.

7
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TABLE III. Qualification inspection.

I Examination m test

FVi.maf and mechanical examination (internal):

~Vial and nwchanicaf examination (external):
Physicaf dimensions, markin~fand

workmanship
Dielectric withstanding voltage . . . . . . . . . . . .
Barometric pressure . . . . . . . . . . . . . . . . . . . . .
In.sulatio” resistance . . . . . . . . . . . . . . . . . . . .
Capacitance . . . . . . . . . . . . . . . . . . . . . . . . . . .
D&ipation factor (DF) . . . . . . . . . . . . .. . . . . .
Quality factor (Q) . . . . . . . . . . . . . . . . . . .. . . .

Group 11
%ock(specified p~) . . . . . . . . . . . . . . . .
Vibratio”, high frcqumcy. . . . . . . . . .
Temperature cycling and immemion . . . . . . . .

Croup [11
Moi9tUrem5E.tance . . . . . . . . . . . . . . . . . . . . .

Croup IV
Life . . . . . . . . . . . . . . . . . . . . . . . ,,, ,., ,,

.LSoldcmbiljtv . . . . . . . . . . . . . . . . . . . . . . . . . .
Terminal strcn@h . . . . . . .. . . . . . . . . . . . . . . .
Temperature coefficient and capacitance drift

piragraph

3.1,3.3 to 3.4.3,
incf, and 3.20
to 3.20.2, incf

3.4, and 3.19, to
3.20.2, incl

3.5
3.6
3.7
3.8
3.9
3.10

3.11
3.12
3.13

3.14

3.15

3.16
3.17
3.18

Ted
method

paragraph

4.6.1

4.6.1

4.6.2
4.6.3
4.6.4
4.6.5.1
4.6.6
4.6.7

4.6.8
4.6.9
4.6.10

4.6.11

4.6.12.1

4.6.13
4.6.14
4.6.15

Number of

minple

UtitS to he

fivct~

}

2

I 4/61

1
)

)

&

12

12

24

12

N“rnbe
failur

errnittl

o

1

)
1

1.

1

~
1

A sample unit having one or more defecfi sh,all be considered m a single failure.

With the exception of the internal visual and mechanical examination, all tests of this qoup are
nondes~ctive tests.

.

Marking will be comidered a failure only if ii becomes illegible as a result of any oi the tests.

For tin#e.type submission, 1 ~dditiomd sample unit is included in e=ch ;mnple of 63 sample units to permit
substitution for failure permitted.

For combined-type submisicm, 2 sdditiond sample units ( 1 oi the highest and 1 of the lowest capacitance
value) are included in each sample of 64 sample units to permit mbstitut ion for the permitted fxilme (either
the highest or lowest capacitance .ahe).

8
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4.4.4 Retenfiop of qudij%ation. To retnin qualification, the supplier shall (orward a report at 6.month

intervals to the qualifying activity. The qualifying activity shall estoblkh. the initial reporting date. The report shall
consist of:

(a) A summ~ of the results of the tests performed for inspection of product for delis~ .
group ~ indicating m a minimum the number of lots that have p=ed and the number thni hare
failed. The results of tests of all reworked 10b shall be identified and accounted for.

(b) A summnry of the rcndt.s of tests performed for q.alitic.tion verification inspection group B.
incfudmg the number and mode of failures. me summnry shall include results of all qualification
verification inspection tesw performed and completed during the 6.month period. If the summary
of the test results indicatesnonconformance with specification requirement, and corr@ive action
mxeptmble to the qurdifying activity hm not been taken, action may be taken to remow the fding
product from the qualified products list.

. .

Failure to submit the report within 30 days after the end of each 6-month period may result in lass of
qualification for the product. In addition. to the periodic submission of inspection data, the supplier dull
immediately notify the qualifying activily at my time during the 6-month pcrbd that the insstion data
indicatesfailure of the qualified product to meet the rquiremen~ of this specification. “

fn the event hat no production occurred during the reporting period, a report shall be submitted certifying that
the company still has the capabiitk and facilities necessary to produce the item. If during two coweeutive
reporting periods there hns been no production, th$ manufnctumr may be required, at the dwretion of the

@WI% Qcti61Y.. tO sub~t ‘ rcp=n~ti’c p’Oduct Of =ch style tO t=% ~ accordance ~th the WIfifi -
cation inspection requirements.

4.3 Quality confmnmnce impectio .

4.5.1Inspection OJ product for delitmy. Inspection of product for delivery shall consist of group .+
ilupctiom

4.5.1.1 Inspection fot. An in$pcction lot shall consist of all capacitors of the same style produced qndcr
csmiaIly the same conditions, and offered for inspection II:one time.

4.5.1.2Croup .4 impection. Croup A inspection shall consist of the examinations and tesuxpcciticd in t~ble
IV. in the order shown.

4.5.1.2.1 .%mpfin~ pfnn. Statistiml samptiq md i“spcction shall be in occordancc with\llL.STD.105for
generalinspectionkvelH.The acceptablequalityle$el(AQL)shallbeM Jpccificdin table IV. Yajor and minor
defecu shall be x defined in MIL..55D. 105.

4.3.1 .2.2 Rejected @s If an inspection lot is rejected. the supplier m+’ rework it to correct the defects. or
screen out the defective units. and resubmit for reinspection. Rcmbmit ted Iou shzil be in$pccted usinq tightened

~p@On. Such IoU shall be kept $cparate imm new IOU. and shall be dearly idatif ied M rcin:Pected lots.

4.5.2 Periodic inspection. Pcriadic inspection ~hdl consht oi ~oup B. Exmpt where the rcatdti of thc$e
inspections show noncom plkum !.ith the applicable requirement. (we 4.3.2. .I 4 L dctiwry of prutlucti ~.hit+
haw ps$cd group .4 ~hdl UOIke delayed pmding tie resdu oi :he.w ~rio,!ic’ inq.ectiunj.

9
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TABLE IV.Croup A impection.

Exmmn ation or test

Vkual and mechanical examination:
Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Physical dimensions . . . . . . . . . . . . . . . . . . . .
Design md construction (other than physical

dimcnsiom). . . . . . . . . . . . . . . . . . . . . . . . ..

Mmkhgll . . . . . . . . . . . . . . . . . . . . . . . . . . .

Workmanship....................:....
Dielectricwithstandingvoltage............
[nndationresistance....................
Capacitance...........................
Dissipationfactor......................
Barometricnrcssure.....................
Life (performance check) . . . . . . . . . . . . . . . .

.

Requirement Test AQL (percent defective)
paragraph method

para~aph Mpjor illinol

4.6.1

3.3 to 3.32, ind
3A

I 1

13 4.0
3.4 to 3.4.3, i“cl

3.19
3.20 to 3.20.2, incl

3.5 4.6.2
3.7 4.6.4
3.8 4.6.5.2

} }

.1.0

3.9
3.6
3.15.1 :~= 1)25 );

L/Marking defeti arc kd on hid examination only. Anysu&quent e!ectical defecb shafl not be ussd

a$ a b.&s for determining marking defects.

4.5.2.1Croup B inspection. Group B inspection shall consist of the tests specified in table V andshallbe
made on sample units selected from inspection 10b which havepassedthe group A inspection.

TAB,L~V.GroupB inspection.

1
Tut

Every month
Subffoup i
Shock (s@fiedpuL%) . . . . . . . . . . . . . . . . . . .
Vibration, high frequency . . . . . . . . . . . . . . . .
Temperature cycling and immersion .

Subgroup [1
\iokmrc rctistnnce . . . . . . . . . . . . . .

Subpoup 111
>oldcrlblhty
Terminal strength, . . . . . . . . . . . . . . . . .
Temperature coefficient and capacitance drift

ELZCV three months
i.
!>ubgroup 1
ILifc(connnuahon test) ...,,..,..

Rquimment
paragraph

3.11
3.12
3.13

3.14

3.16
3.17
3.18

3.1.5.2

Test
method

pamgraph

4.6.8
4.6.9

4.6.10

4.6.11

4.6.13
4.6.14
4.6.15.2 t(

4.6.15.2.2
incl

4.6.12.2.2

,Number of

sample

units to be

%=ct~

}

1

X’umber of

defective
permitted

df%mplc unik to be ins~c ted shall h dected from iample unik that haw &en subjected to (he 250.h our
pem’orrnance.check test.
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4.5:2.1.1.%mpfing p&n. ‘f%e number of sample units to be inspected for each subgroup shaff be selected
from the tit lot and from each tnonth”s and each three month’ production us specified in table V. .A different
=t of sample units shallbeselectedforeachsubgroup.

4.5.2.1.2 be~ecfiues. If the number of defective exceeds the number allowed in table V. the sample dull be
considered to have failed.

‘ 4..S.2.1.3 Ditpmition of mmpk uniti. 5ample uniu which have been subjected to group B inspection shall
.“ not be dcfivcred on the contract or purchase order.

,. 4.5.21.4 Noncompliance. Ifm sample faifs to pan group B inspection, the supplier AU take correctiw
action on the materials or processes, or both, U warranted, and on slf IINU of product which can be corrected and

which were manufactured under mcntiafly the same conditiom, with essentially the same materials, processes,
etc., and which arc considered subject to the same .fnilure. Acceptance of the product dmff be discontinued until
corrective action, acceptable to the Govcrnmin:. b ban tnkcn. After the corrective action has been taken, group
B inspection shall be repeated on additional sample units (afl inspection, or the inspection which tfy original

SJMPk f~cd. at lhe option of the Covcmmcnt). CroUp A inspectionmay be reinstituted;however,final
acceptanceshallbewithhelduntilthegroupB reinspectionh- shownthatthecorrectiveactionwassucccsiful.In
theeventoffailureafterreinspection.information concerning the failure and corrective action taken shall bc
furnished to the cognizant inspection activity and the quali~g activity.

4.S.3 Aupecfio. of prqmmtion for defiuwy. Sample packages and pack! and the inspection of the
prcxrvation and packaging, packing and marking for +ipnrent and storage shall be in accordance with the
mquircmcnts of section 5 and the documents specified therein.

4.6 Wthocb of -atiOIU and tcsl.

4.6.1 ViUualand mechanical examination. Capacito& shall be examined to verify that the materials. design.
construction, physical dimetimu, marking. and workmanship are in accordance with the applicable requirements
(~ 3.1,3.3 to 3.4.3, incl, and 3.19 to 3.20.2, id).

4.6.2 Dielectric ~ifhttanding voltuse (sea 3.5/. Capacitom shall be tested in accordance with method 301 oi

MfL.5TD-202. The following dctaifs shzll apply:

(a)
(b)
(c)
(d)
(e)

~l~itude and nature of test potential -200 percent of the dc rated voltn.gc (see 3.1 ).
Duration of application of test voltage - Not 1= thm 1 second nor more thmn5 seconds.
Points~fapplicationoftestvoltage- Betweentheterminals.
Limiting vd.e of surge current - Shall not exceed 50 milliamperes (ma).
Examinations after test - Gpacitom shall be examined for etidence of damage. arcing. and
breakdomt.

4.6.3 Baromefnl pre~ure (Ice 3.6). Capacitom 4MII be tested in accordance with me!hod 105 oi
}lf L.STD.202. The foUoting detailsshallapply:

(a) Yethod of mounting - Not applicable.
(b) Test.condition letter - B.
(c) Tesu during subjection to reduced pressure - 150 percent of the dc rated $oltagc (*c 3.1) ihail be

appfied ~tw=n the term~~ fOrnOt I=s than 1 ~ecOnd nOr mOre than ~ =cOn~.
(d) Examimatioru after test - Capacitors dull be examined for .*idencc oi damage. ucing, and

breakdown.
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4.6.4 hwdntion ;esisfance (see 3.7). Capacitors shall be t-ted’ in accordance with method 302 of
NIL.STD.202. The foUowing dekils shall apply:

(a) Testpotential – A dc potential equal to the dc rated voltage (se. 3.1).
(b) Points of mezmremerit - .From terminal to terminal. (Condensed mokture may be removed by a

blast of air.)

4.6.5 Capacitance (see 3.8).

4.6.5.1 For qualij5cntion inspection. mpacitom shall be tesed in accordmce with method 305 of
MfL.STD.202.The following detailsshallapply:

(~) TM frcwenq _ 1 MHz *200 kHz when the ca~acitance is 1,000 pF orsmaller,and 1 kHz

*100 Hz wtien the caPatit&& k greater than 1,000 pF.

(b) Limitofaccuracy- SbaUb.*O2 percentor*0.2pF,whicheverisgreater.

4.6.5.2 For qunfityconformanceinspection. Capacitors shall be testedinaccordancewithmethod305 of
M3L.sTD.202.‘f%efoUowing detail shall apply:

(a) Testfrequency-1 kHz i100 Hz,or1 MHz i200 kHz. Capacitance measurements made at
1 kHz sbatl be referred to mcaurements maik at a frequency of 1 MHz.

4.6.6 Dissipation ~aclor. Dissipation factor shall be mea-wed at a frequency of 1 kHz * 100 Hz.
Jfm.mrmnent accuracy shall be within t2 percent or 0.0005, whichever k greater, for dissipation factor and within
*5 Hz for frequency (see 3.9).

4.6.7 Quality factor (Q) (see 3. IO). Capacitom shall be tested in accordance with method 306 of
!It(L.sTD.202.llw following detail shall apply:

(4 Testfrequency-1 MHz *200 kHz.

4.6.8 Shock (specified pulse) (see 3.11). Capacitom shzll be t=ted in accordance with method 213 of
ML-STD.202. The foUowing details shall apply:

(a) }Io.n!inq - Capacitors shall be rigidly mounted by the body to the test apparatus in such a
manner that the mounting. method does not damage the capacitors.

(b) Test.comiition letter – I (100 C).

(c) \lemrements during Thock – During shock, an electical measurement shaU be made to determine
intermittent contacts or open. or short-ircuiting. l%e accuracy of the detecting equipment shell
be mficient to detect any interruption with a duration of 0.5 millisecond or ~eater.

(d) Examination after shock – Capacitors shall be visually examined for .widence of arcing or
mechanical dam~c.

4.6.9 Vibmtion, high frequenc~ (see 3. 12). Capaciton shall be tested in =ccordance tith method 204 oi
NIL.STD.202. The icdlowirtg detds and exceptiom shall apply:

(a)

(b)
(c)

(d)

}Iou”tiq – Capacitors shall be rigdly mounted by the body to the test Jpparatus i“ :uch J
mznner that [he rncnmting method d~es not damage the capacitor.
Test. ccmditio. letter – B.
!.Ieawrements durin< vibration - During the bwt cycle in each direction. an electrical meti%remcnt

shall be made to determine intermittent contacti or open. or Thort.circuiting The xccuracy oi the
detecting equipment shqll be miticient to detect any i“tcrruption with a duration oi 0.5
millisecond or grcster.
Examination aitcr test – Capacitors shall be ,isuakly examined for evidence oi mechanical dam~e.
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4.6.10Tempemture.cycfing and immenion (see 3.13).

4.6.10.1Temperature cyc[ing. Cap~citors shall be tested in accordance with method 102 af NIL-STD-20’2.
The foUowing details and exception shall apply:

(a) Test.condition letter -C.

(b) JIcmurementa before and after cycling - Not applicable.

4.6.10.2 Immenion.. Following temperature cycling, capacitors shafl be tested in accordance with method
104 of hflLSTD-202 The following details shall apply:

(a)

00

(c)

Test-condition letter - B.

‘f’iie after tinrd C@ aflowcd for mczsumrnenb - ShaIl not exceed 30 minutes. Surface moisture

W be removed by circulating air at room tempemtum. or wiping with a clenn dry cloth. or both.

F.xantinatioru and mcasnmnents after final cycle - C.pacitom ihall be tisually examined for
evidence of corrosion or mcchanicnl dmqe: *G diel=~c ~~tanding vO@. i~~riOn
Astance, cnpacitnnce, and dissipation fnctor shall then be measured as specified in 4.6.2, 4.6.4.
4.6.5, and 4.6.6, ~@iWiy.

4.6.11 Jfoitture resisfanca (see 3.14). Gpacitom shall be tested in accordance with method 106 of
i5L.3TD.202. ‘flte following details md except.iotu shrill ripply:

(a)

(b)
(c)
(d)

Nounting - Except during examinations and measurements. capnciton shall be securely fawned
by normal mum to ri@Uy supported terminal!, so spaced that the length of e?ch lead between

=PFfl ad ca~citOr b~y ~ ~ 1/2 * IIB inch.
Initial measurements - Not applicable.

Polarization”nnd load - Not applicable.
Fti tncasurcrncnts - The insulation rcskmce shall be measured as specified in 4.6.4 m J
temperature of 25” :5-C and a relative humidity of 90 to 95 percent. Between 4 and ‘.?4hour{
after this tncasuremcnt. capacitors shall be visually examined for eiidence of corrosion or
mechanical damam: the dielectric withstanthw w+twe. insulation resistance. capacit~ce. Jn[i.
dissipation factor shall then be measured as spe%ed in 4.6.2..$.6.4.4.6.5. and 4.6.6. respccti$ely.
at a temperature of 25* :5-C and a relative humidity of 50 * 3 percenl.

4.612 Life (fee 3. 15).

4.6. 1!2.1 For qucfification impection. Gpacitmtcc shall be measured u specified in 4.6.5 at a tcmpcratur; of
1~5* +4..0. c. me ~ap=~tom ,~ the” be ~bj=ted to I ~ PCKG”I of the dc rated VOIIXC (XC 3.1) ior 2.000

bouts at a temperature of 125” +4,.O”C. The surge current !hdl not exceed 50 ma. Thc”imulation re+stam.c.
capacitance, and dissipation factor !hall be meznmcd as specified in 4.6.4. 4.6.5. md 4.6.6. re:pccti~el; . it J

temperatureof 125” .4..tYC. The capacitors shall then be returned to the inspection condi[iom. +Pccilicd m .i.. f.
and the insulation resistance, capacitance. and disiption factor shall be measured u specified in 4.6.4.4.6.5. mJ
4.6.6. ccspccti.cly. C.apacitom sh.dl the. be visually examined for ctidence of corrosion or mechanical dam~!?.

4.6.12.2 For quafit.v conformm!ce ~apection.

4.6.12 .!!.1 Performance check. Capaci tom shall 6e tested as spcciticd in 4.6. 1’2.1. c.xcepl drJI ihe dura[iou .,i
the test shall be 250 hours md that o+’ the measure menu at the inspection conditions specilicd in 4.3 ncvli kc
made (M 3.15.1 and toble IV).

4.6.12.2.2 Continuation tejt. Capacitors. which hn$e been subjected to the 250.hour pcriormancc..:hc,!k
specified in 4.6.1 !2.2.1 shall be tested for m ~dditional period oi 1.;50 houm in accordance !.ith 4.6.12.1. with
voltage applied with [he same polarity m when subjected to the pdormance check (WC3.15.2 md table V).
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4’.6.13 Soldembility (see 3.16). Capacitors sMI be tested in accordance. with method 208 of MIL.STD.202.

4.6.14 Terminal strength (see3.17).

4.6.14.1PtIUtest.Thebodyofthecapacitorshallbesecured,andeachterminalh turnshallbesubjectedto

uv~dudly~ppfiedaxi~.pullof5 poundimaintainedatitsmaximum valuefor5s.wmds.

4.6.14.2 Twisting test. AN terminals shall be bent through 90” at a point 1/4 inch from the body of the

capacitor, with the radius of curvature at the bend approximately 1/32 inch. The termirmb shall be clamped to
within 3/64 * 1/64 inch ofthebend on the side between, the bend and the remaining portion of the lend, away
from the bcdy. Tbc body of tbe mpacitor shall then be rotated about the ori@tal axis of the bent terminal
tiougb 360” in. alternating directions for three such 360” rOtatiO~. at the rate Of apprOximatclY 5 *cOn~ Per
rotation. The capacitor. shall then be examined for evidence of loosening or rupture, and damage to the terminals
or seal.

NOTE: Forthepurpose of this, test, the original axis is considered to be the axiaf position of all leads.

4.6.15 Tempemture coefficient and capacitance drift (see 3.18).

4.6.15.1 For qualification inspection.
temperatures. in the order listed:

Capacitance measurement shall be made at the following

Tempemtum ~ C)

25 *2
.55 +0, .2

-lo*2
25*2
65*2
85 +2,.0

123 +2, .0

25 *2

The measurement at each temperature shall be recorded when two successive rendin~ taken at 5.minute intervals
at that temperature indicate no change i“ capacitance. The temperature at the time of measmemmt shall be
measured to m accuracy of *1 percent of the temperature difference between the nominal test temperature snd
the “wnimi referemx temperature +0.5”C. >Imsurements shall be made al a frequency of 100 kHz :10 \lHz.

The reference frequency at which measurements are made shall not drift more than *5O Hz during the te:t. .-in

accuracy of :0.025 percent of nominal capacitance +0.05 pF shall be maintained for measurement of capacitance?

change.

4.6.15 .1.1 Continuow cume tempemture coefficient. .1s m aJternate to the measurements specified in
4,6,15.1. a co”ti”uow curve O( capacitance versus temperature may he prodwed by mbjectirq the capacitors to a
Jowly varying temperature. The temperature shall be varied from ’25- to .55” to +127 to WC. .A temper o!urt

$eming device shall be embedded in a dummy capacitor i“ a marmer to assure accurate intcmal reading in the

sample under test. Temperature shall be varied slowly enough to produce a smooth uniform curve with no loops J(

..55” or 1!5” C. Measurements shall be made at a frequency of 100 kHz z10 kHz. .Accurncy shall be =

specified in 4.6.15.1.

I
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4.6.15.1.2Tempemhwacoefficient.Thetemperaturecoefficient shrill be computed as folfows:

(c*-c,)106
TC =

(T2-Tl) Cl

where:

TC = temperati,coefficient in parts per million per degree centigrade.
Cl = capacitance at the middle 23*C (reference) temperature in pF.
C2= capmitrmce at test tcmperntum in pF.
T1=23”C.
TZ = tut temperature in degrees centigrade.

4.6.15.1.3 @mcitance drift. capacitance drift shall be computed by divididg the grcntcst singfe difference

between any two of the three vnfucs recorded at 25-C by the intermediate vahte recorded at 25-C.

4.6.15.2 For qunfity conformance inspection.

4.6.15.2. I ‘hmpemture coefficient. Capacitance memmcments sftdl be made as specified in 4.6.1 S..1 or
4.6.15.1.1, except that measurements need be made onfy at 25”, .55”, 25”, 125”, and 25”C, respectively. The
temperature coefficient shall be computed m specified in 4.6.15.1.2.

4.6.15.2.2 Cupucitance drijl, Capacitance drib shafl be computed as specified in 4.6.15.1.3.

5.PREPARATION FOR DELfVERY

5.1 Gpacitom shall be prcpxrcd for delivery in accordance with NfL-C-39028.

6. 80TE3

6.1 Onferbtg data. Proc.rcmmt documents should specify the following

(.) Title, number. and date of this qtccit%ation.
(b) Title. number and date of the applicable detaif specification. and the complete type dcsigmahon

(see 1.2.1 and3.1).
(c) Leveb of preservation and pockaging and packing, and applicable marking (see $ection 5).

6.!! Quafificmion. Ytth respect to products requiring qualification. awards wilf be made only for products
which are at the time se: for opening of bi&. quditicd for inclusion in [he appficablc qufllfkd producu ii::

wbethcr or “o; such products have .mtuafl: been so listed by that date. Tbe attention of the mppliem u called to
this rquircment. wtd manufacture are urged to mange to have tbe products that they propoti to offer to the
FedcrdGovcmmcn: tested for qualification in order th8t they may be cliqible to be awarded contracu or ortien

[or the product.! cowrcd.by thk specification. The wtivity responsible for the qualified producu list u U.S. .knv
Electronics Command. Fort Nonmouth. Yew Jemey 0VJ3: however. information pcrtainirug to quditicatio. ,;i
products may be ob:tincd from Deienw Electronics Supply center. ( DESC.E), 1507 Wilmington Pike. Dayton.
Ohio .lfiol.

6.2. I Copies of ““Pro\isiom Covernin~ Qunfiticotion”” may be obtained upon application to Commandn~

Officer. Nmd Publications ond Fornu Gnter, 5801 Tabor .~wmue, fhila&lphia, Pmtnsylmnia 19120.
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6.3 %hstitution data. ” ‘k capatitom specified herein arc not for use in design after the the of this
spxification . They arc authorized for use in design contracts effectiw on or hcfore the date of this spec.
ificati on, and to support e.sisting military equipment. Capaci tom spedficd in JUL-C.23269 me preferred for
design and regardless of the fdure rate &signation can he used m substitutes for the inactived capacitors
of the same capmitanm value, tolerance, rated volt~m and tem~raturc coefficient.

Custodians:

Army – EL

Navy - EC
AirForce-11

Review activities:
Army - EL
Navy – EC, SH
Air Force -11, 17,85
DSA - E-S

R&paring actitity:

Air Forcc -11

Agent:

DSA - ES

(Rojcc.t 5910.0994)

.

I

Useractivities:
Army -
Navy–
AirForce– 19 ;
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APPENDIX

PROCEDURE FOR QUALIFICATION Inspection

10. SCOPE

10.1Thisappendix detail$ the procedure for submission of samples, with related datz, for qualification

@=ctiOn of -Xlomcowred by lhissp@fica”tion. The procedure for extending qualificatio” of ther.quired
mpk tOOlft~UfNCitOmcoveredbythisspcritiathu dsa.mtlinedhcrcim

20.SUBMISS1ON
.

20.1 salnpfc.

20.1.1 Singfe-typantbmission. A sample consisting of 63 sample unitn of each type for which qualification k
sought shafl be $ubntittcd.

20.1.2Combined-type uibmhion. A mple consisting of 51 sample units of the h~hest capacitance ,aSue
and 13 santpIe UNS of the lowest capacitance value, but not lower than 47 pF, in each style, dc rated voltagg. and
lead diameter (for styles where an optional lead diameter is aUowed) for which qualification k sought shall be
submitted. The sample units shall be in the J (*5 percent) or clmcr capacitance tolerance. The sample units
subjected to group U and IV of table fU shall be composed of the highest capacitance dues represented in the
submission, and the sample units subjected to groups fIf and V shall be composed of equal numbers of the I@et
and lowest capacitance values represented. The snmplc units hafl then be subjected to the inspection for their
particular group.

20J Test &ta. When tests are to be performed nt a Covcmment laboratory, prior to submisSon. all mmple
units shall be subjected to dl of the tests indicated as nondcsbuctive in table fIf. Each submission shall be
accompanied by thetestdata obtined from these tests. The performance of the destructive tcsti by the supplier
on a duplicate set of sample uniu u encouraged, although not required. AU test data shall be submitted in
dupticate.

20.3 Certification of nmterizf. When submitting wmple”units for qualification. the manufacturer shrill submit

certification, in duplicate, that the materials used in his component are in accordance with the applicable
specification requirements.

20.4 Description of items. The manufacturer shall submit a detailed description of the capacitors bcins
submitted for impcction. including materials. constmctional features. and type of moisture.prooting cot ~t th;
seal. if arty.

30. EXTENT OF QUALIFICATION

30.1 SingIe. type mbmission. Qualification will be restricted to the capacitance value and to capamtan,w
tolerances equal to and broader than the capacitance tolerance submitted.

30.2 Combined.ty~ subrnkion. Qualification within a style md dc rated soltage will be re.trirted :0
capacitance values within the range oi wducs submitted .md. for mylcs where optional lead diametcm we IIlowml.
to the lead diameter submitted. Qualification of the :5 percent or closer capacitance tolerance automatimll.
qualities all other applicable capacitance tolerances. If. where applicable. 47 pF sample units arc submitted.
qualification hill be granted for dl capacitance values qml to and less than the highest value ntbmitted.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
.-

(SeeInstructions– Rfverie Side)

00cuMENT NUM8ER 2. c.OCI.IMENT TITLE

k NAME OF SuOMlmlNG On~N, uTION 4. TVPEOF Organization (M.=boIu)

❑ vENDOR

❑ ’USER
A00RE”6.i(Stml. Clly, Etati. ZIP Cd)

❑ h2AN”FAcT”REla

❑ oTH,R(.911ec*ti,?

PROBLEM AREAS
. ParaorqMI NumLurwwl wording,

b. %cOnwnOndad WO,dl”@:

. . Ro-/R.tlondo for Rocomnnnd#tlo”:

REMARKS

a. NAME OF SUBMITTER /24 Fir#t. MI) - options! b. WORK TELEPHONE NUMBER (J”elu.ic Ar8a
Co&) - Op,lon.1

MAILING ADDRESS (Sheet. City, S,c.fe. ZIP Cab, - op,to”., 8. DATE OF SUBMlS210N (YYMMDD)

mm . . . . . . .Am

Uu 82”:5.14zti
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